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What is Nucleonica? 



What is Nucleonica? 

• As a result of recent developments on issues such as 

energy security and sustainability, nuclear safety, 

security, and non-proliferation, and protection of the 

environment, we are witnessing a resurgence of interest 

in nuclear power and the nuclear sciences in general. 

• In order to support this renewed interest in the nuclear 

sciences, we will need a nuclear skills renaissance and it 

is within this context that the Nucleonica nuclear science 

web portal (www.nucleonica.com) has been developed.  
 

• With its roots in the traditional paper-based Karlsruhe 

Nuclide Chart, Nucleonica has grown to become the 

leading online resource in the nuclear sciences.  



Who is Nucleonica aimed at? 
 

• Nucleonica is aimed at scientists, engineers and technical 

personnel working in the fields of nuclear power, health physics, 

radiation protection, nuclear and radiochemistry, 

decommissioning, nuclear medicine, etc. Nucleonica is 

particularly suitable for education and training of young scientists, 

engineers and technicians in the nuclear domain. 

 

• It can also be used by professionals for everyday calculations, 

obtaining quick results in various fields of applications and 

testing, validating and verifying complex computer models. 

 

• Nucleonica also provides a range of consultancy services and 

industry cooperations. Examples of some recent studies include 

an analysis of the handling problems arising in the dismantling of 

radioactive sources, a decommissioning study of neutron 

sources, shielding analysis for a minor actinide laboratory, and a 

comparison of the radiotoxicities of wastes from fission, fusion, 

and coal fired power stations. 

 



Our Customers & Partners include… 

http://www.sandia.gov/index.html


How can Nucleonica help you? 
 

• Nucleonica provides you with user friendly access 

to the latest reference data from internationally 

evaluated nuclear data.  
 

• A unique feature is the wide range of web-based 

nuclear science applications for decay calculations, 

dosimetry & shielding, etc.  
 

• A variety of networking tools are provided for 

scientific collaboration. 
 

• In addition Nucleonica offers a range of introductory 

and advanced training courses in various areas of 

nuclear science. One of the main aims of these 

courses is to contribute to establishing a safety 

culture among the scientists and especially the 

younger scientists. This safety culture is a 

necessary prerequisite for a general acceptance of 

nuclear energy worldwide.  



  Nucleonica is already being used by 

thousands of scientists and students 

worldwide in over 92 countries. Due to its 

advanced IT features, user friendly and 

intuitive environment, the platform has 

recently been endorsed by the Sustainable 

Nuclear Energy Technology Platform 

(www.snetp.eu): 

  “Nucleonica plays … an important role in making nuclear 

education more attractive and in building nuclear knowledge for 

a new generation of engineers and scientists” 

http://www.snetp.eu/
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Nucleonica 

Portal… 



The Nucleonica Portal… 



 

 

Web page 

 

 

Calculation 

modules 

Databases 

(nuclear data) 

 

Wiki  

(explicit AND implicit 

knowledge) 

 

The NUCLEONICA Structure 

(explicit AND implicit knowledge) 

The NUCLEONICA  Portal: 

Nucleonica Architecture & Logical Structure… 



Four Pillars of NUCLEONICA: Nucleonica’s “Learning Centres” 

•  Data Centre 

• Knowledge Centre • Community/Networking Centre 

•  Application Centre 



Nucleonica’s unique feature: Web-based Nuclear Science Applications 

Nuclide Explorer 

The NUCLEONICA  Portal: 



The Nucleonica Nuclear Science Glossary… 



CBRN Glossry wiki : 23 languages 



webGraphics…                        

        The Nucleonica webGraphics Features: 

• No need to buy expensive commercial software 

• Easy to use 

• Delivers publication quality scientific graphs 

• Variety of formats available (gif, jpg, emf, eps, png, svg) 

• Graphics configuration can be stored for future use 

• Available at any time from any location 

• Under constant further development 



NUCLEONICA        

and         

KNOWLEDGE 

MANAGEMENT 



NUCLEONICA and KNOWLEDGE MANAGEMENT 

“Know-how" transfer within organisations. One of the main issues here is how to retain 

tacit knowledge within an organisation. Nonaka and Takeuchi proposed a model for 

knowledge creation and transfer: knowledge is created through a continuous and 

dynamic interaction between tacit and explicit knowledge. They conceptualized this 

model as a “knowledge spiral” in which there are four modes of knowledge conversion: 

socialization, externalization, combination and internalization (SECI model). 

 



Socialisation (tacit    tacit) Externalization (tacit    explicit) 

Combination (explicit    explicit) Internalization (explicit    tacit) 

NUCLEONICA and KNOWLEDGE MANAGEMENT 



Nucleonica 

Education & Training 



Education and Training … 



http://www.KarlsruheNuclideChart.net  

Karlsruhe Nuclide Chart … 

http://www.karlsruhenuclidechart.net/


                                          

• New! 2009 Druck der Broschüre + Faltkarte  

• New! 2010 Druck der Wandkarte  

• New! Nuclide „Teppich“ 

Nuclide „carpet“  

8m! 

Karlsruher Nuklidkarte … 

2008 



Networking  

with Nucleonica 



Networking with Nucleonica… 



Networking with Nucleonica… 



Nucleonica Case Study:  

Fukushima 
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Fukushima Case Study with Nucleonica:  

Create / Identify a Gamma Spectrum for Released nuclides 

1. Reactor simulation to obtain the radionuclide 

inventory 

2. Identify the strongest gamma emitting nuclides 

3. Create a nuclide mixture  

4. Generate the gamma sprectrum 

5. Identify the peaks  

/w/index.php?title=Datei:Fukushima_I_NPP_1975.jpg&filetimestamp=20110115091828
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1. Reactor simulation 

to obtain the 

radionuclide inventory 

Fukushima Case Study with Nucleonica: 



2. Identify the strongest 

gamma emitting 

nuclides 

Fukushima Case Study with Nucleonica: 



3. Create a nuclide mixture  

Fukushima Case Study with Nucleonica: 



Fukushima Case Study with Nucleonica: 

4. Generate the gamma 

sprectrum 



Fukushima Case Study with Nucleonica: 



Fukushima Case Study with Nucleonica: 



Fukushima Case Study with Nucleonica: 



Fukushima Case Study with Nucleonica: 



Fukushima I Nuclear Power Plant, 460 MW  

5 MW 

50 tons water per hour to remove this heat (see Nucleonica script!) 
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Thanks! 



NUCLEONICA Application Development  (Socialisation) 

The first step in the development of a Nucleonica 

application involves the Nucleonica team working 

together with an expert to develop an application 

module. This step can be directly compared with the 

"socialization" step in the SECI knowledge spiral model 

in which the "tutor" is the expert and the "apprentices" 

are the Nucleonica developers. The main issue here is 

developing a close relationship with the expert or 

"tutor" to try to crystallise his knowledge and know-

how and to concentrate on the essential features of the 

program. A further goal in this first step is the creation 

of a "knowledge object" i.e. a full working version of 

the web-based scientific application. 

 NUCLEONICA Forum (Externalisation). The main goal of the 

Nucleonica forum is to capture the tacit knowledge of experts and 

peers alike within the specific context of the Nucleonica 

applications. Initially the user will have little knowledge of the 

application. However, after some experimentation, the user can 

post questions in the Nucleonica forum dedicated to this 

particular application. The approach is based on a question and 

answer interaction between the expert (and the Nucleonica 

developers) who possesses tacit knowledge and users. The 

knowledge or know-how flow is "externalized" by the fact that the 

question and answer dialogue is fully recorded in the forum 

database. 

Initially, the interaction primarily takes place in a dialogue 

between the expert(s) and the users. Once a certain amount of 

interaction has taken place, the users start interacting with each 

other until the point where the tacit knowledge of the expert has 

been made explicit in the forum database. At this point, the tacit 

knowledge has been transformed into explicit knowledge.  

NUCLEONICA Wiki (Combination) 
Within the SECI model, the "Combination" process makes 

extensive use of a wiki systemizing explicit knowledge. 

The primary use of this wiki is to provide all the technical 

documentation or articles required to support the various 

Nucleonica applications. The basic characteristic of a wiki 

is that it allows the article author to directly edit and add 

content online (the word "wiki" means fast in Hawaiian) - 

there is no need for a web master or programmer to 

convert the text into html. In addition to providing an 

online Help for the applications, the Nucleonica wiki is 

also used to provide additional EKOs such as a Glossary 

of Nuclear Science, Ask an Expert and Frequently Asked 

questions (FAQs). These features allow Nucleonica to 

grow organically and provide a powerful nuclear science 

information source for its users. 

NUCLEONICA Application (Internalisation) 

The final step in the SECI knowledge spiral is the internalization. 

Internalization is the conversion from explicit to tacit, which is triggered 

through “Learning by Doing”. This is the process by which tacit 

knowledge that has been made explicit through externalization and 

combination, is then integrated back into the tacit knowledge base of 

other members of the organisation. Thus, at the end of the spiral process, 

when knowledge has been socialized, combined, externalized and 

internalized, one or more individuals in the organisation have acquired 

new tacit knowledge. The Learning by Doing concept refers to the ability 

of workers to improve their skills by regularly repeating the same types of 

action. The Nucleonica applications are a direct manifestation of this 

concept. No expert knowledge is required to use the applications. At the 

simplest level, the user can "play" with the user friendly scientific 

applications with one or two mouse clicks. Technical Help is given in the 

wiki. As the user becomes more confident and gains increasing 

experience, he can attempt more sophisticated calculations.  



Nucleonica Contents 

 
What is Nucleonica?  
 

Nuclear Data 

Nuclide Explorer  

DataSheets  

Nuclear Data Retrieval  

Fission Yields  

Universal Nuclide Chart  

Karlsruhe Nuclide Chart  
 

Tools 

webGraph  

Scientific Calculator and Conference Calendar 

Nuclide Mixtures  

Gamma Library Creation  

Nucleonica Scripting  

Applications 

10. Mass Activity Calculator 

11. Decay Engine  

12. Decay Engine for Large Nuclide Sets  

13. Gamma Dosimetry & Shielding  

14. Range & Stopping Power  

15. webKORIGEN  

16. Neutron Activation with webKORIGEN  

17. Gamma Spectrum Generator 

18. Cambio File Converter  

19. WESPA web spectrum analyser  

20. In Silico Dosimetry  

Networking 

Register as a Nucleonica User 

Wiki, Blog, Forum and Nuclear News 

Nuclear Science Training Courses  

The NUCLEONICA  Portal: 



NUCLEONICA as a platform for scientific applications development 

• Currently NUCLEONICA consists of individual modules 

• Modules can be “combined” for batch processing through the NUCLEONICA 

scripting language 

• Open up NUCLEONICA to external developers 

      checklist of tools required: 

• access to the NUCLEONICA databases 

• a testing environment where the developer and the NUCLEONICA team 

can test new application 

• an upload facility whereby the developer can upload the application to the 

NUCLEONICA platform  

  Recent Example: development 

of an In silico dosimetry module 

The NUCLEONICA  Portal: 



 

• Keep informed with the latest news on nuclear issues  
 

• Use internationally evaluated nuclear data in your work  
 

• Extensive range of nuclear science applications  
 

• Manage all your data in a single browser-based system and 

keep track of your recent activities  
 

• Prepare a lecture or a training course with Nucleonica materials 

(graphics. etc.)  
 

• Prepare publication quality scientific graphs  
 

• Stay in contact with your colleagues from previous employment, 

workshops or conferences  
 

• Meet scientists from your areas of interest and build up an 

international contact list and represent yourself and your 

Institute/Organisation in the international science community 

Conclusions: Key Advantages of Nucleonica 
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